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SUMMARY 


An investigation was conducted in the Langley 19-foot pressure 
tunnel on a model of a kO^ swept-wing fighter airplane to determine modi- 
fications which would eliminate the pitch-up that occurred near meiximum 
lift during flight tests of the airplane. The effects of high- lift and 
stall-control devices^ horizontal- tail locations, external stores, and 
various inlets on the longitudinal characteristics of the model were 
investigated. For the most part, these tests were conducted at a 

Reynolds number of 9.O X 10^ and a Mach number of 0.19* 

The results indicated that from the standpoint of stability the 
inlets should possess blimted side bodies. The horizontal tail located 
at either the highest or lowest position investigated improved the sta- 
bility of the model. Three configurations were found for the model 
equipped with the production tail which eliminated the pitch-up through 
the lift range up to maximum lift and provided a stable static margin 
which did not vary more than I5 percent of the mean aerodynamic chord 
throu^ the lift range up to 85 percent of maximum lift. The three 
configurations are as follows: The production wing -fuselage -tail com- 

bination with an inlet similar to the production inlet but smaller in 
plan form in conjunction with either (l) a wing fence located at 65 per- 
cent of the wing semispan or (2) an 11.7-percent chord leading-edge 
extension extending from 65.8 to 95-8 percent of the wing semispan and 
(5) the production wing-fuselage -tail combination with the production 
inlet and an 11.7-percent chord leading -edge extension extending from 
70.8 to 95.8 percent of the wing semispan. 


2 


NACA RM L54B17 


INTRODUCTION 


The initial flight tests of a full-scale 40^ swept-wing fighter air- 
plane revealed that the airplane possessed undesirable pitch-up charac- 
teristics near maximum lift (at low as well as at high speeds). It was 
believed that the undesirable longitudinal stability characteristics were 
associated with the location of the horizontal tail on the airplane and 
the large shoulder- type inlets at the wing root. 

In order to determine corrective modifications^ a model of the air- 
plane was tested in the Langley 19- foot pressure tunnel. The model was 
employed to study the effects of: (l) changes in horizontal tail configu- 

ration (2) changes in wing root inlet configurations ^ and (5) miscellaneous 
stall-control devices on the longitudinal stability characteristics of 
the model. 

In addition to the production tail^ which had no dihedral and was 
located 28 percent of the semispan above the wing-chord plane extended^ 
three alternate tail configurations were investigated. One tail config- 
inration recommended by the Langley Laboratory was a drooped tail having 
-22^ dihedral and utilizing the same point of attachment as the production 
tail. On the basis of an analysis using the downwash data of references 1 
and 2y it was believed that this configuration would materially reduce or 
eliminate the high lift pitch-up. The other alternate tail configurations 
were obtained by attaching the production and the inverted drooped tail 
(22^ dihedral) at the top of the vertical tail. 

The effects of each of four pairs of inlets were investigated with 
the various horizontal tail arrangements to determine the effect of these 
configuration changes on the stability characteristics of the model. On 
the basis of these tests and from production considerations^ an inlet 
which was similar to the production inlet but smaller in plan form was 
selected in conjimction with the production tail to be incorporated on 
the model for the investigation of stall-control devices on the longitu- 
dinal stability characteristics of the model. In addition^ the effects 
of various wing devices on the longitudinal stability characteristics 
of the model equipped with the production inlet and tail were also 
determined. 

A brief investigation was made to determine the lateral- control char- 
acteristics of the model equipped with the production inlet and tail and 
also of the model equipped with the production tail and an inlet similar 
to the production inlet but smaller in plan form. 

The investigation reported herein was carried out for the most part 

at a Reynolds number of 9-0 X 10^ and a Mach number of O.19 through an 
mgle- of- attack range from -4^ to 50^. In an effort to determine the 
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effect of variation in Reynolds number, exploratory tests were made 

6 6 

through a Reynolds number range from 2.2 X 10 to 11.0 X 10 . In order 
to expedite the issuance of these data, only a brief analysis has been 
made. 

SYMBOLS 


Cl 

lift coefficient, 

'lo^W 

Cd 

. j_ Drag 

drag coefficxent, — 5 — 

Cm 

pitching-moment coefficient based on a center of gravity 

located at 21 percent c and I .05 percent c 

, . Pitching moment 

below fuselage center line, _ 

^^Cm = Cjj^ - 


dCjji 

dCL 

rate of change of pitching moment with lift coefficient 

dCm 

da 

rate of change of pitching moment with angle of attack 

dCjn 

dit 

rate of change of pitching moment with tail incidence 

Cz 

rolling -moment coefficient, corrected for model 

, Rolling mcament 

asymmetry, „ 0 -k 

Cn 

yawing -moment coefficient, corrected for model 

^ Yawing moment 

asymmetry, 

0 . 0 %° 

a 

angle of attack of wing chord plane, deg 
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it 

tail incidence angle in respect to the wing chord 
plane , deg 

R 

Reynolds nmber based on the mean aerodynamic chord 

q. 

o 

free -stream dynamic pressure^ Ib/sq ft 


projected wing area (excluding inlets), sq ft 

C 

2 ? 

mean aerodynamic chord, — / c^dy, ft 

S Jq 

b 

wing span, ft 

y 

spanwise distance measiored from plane of symmetry , ft 

z 

vertical distance above chord plane extended along mean 
aerodynamic chord, ft 

Vi 

Vq 

Q 

inlet velocity ratio, — ^ 

AV^ 

{\ '•) 

exit total -pressvire recovery 

A 

inlet entrance area of both inlets , sq ft 

H 

total pressvire 

P 

static pressure 

Q 

volvime rate of flow measured at fxiselage exit, cu ft/sec 

V 

velocity, ft/sec 


Subscripts : 


i 

inlet 

e 

exit 

o 

free stream 

max 

maximum 


1 


local 
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MODEL 


The model of a U0° swept-wing fighter airplane installed in the 
Langley 19- foot pressure tunnel is shown in figure 1. The model was of 
steel- reinforced wood construction and its principal dimensions and 
design features are presented in figure 2 and table I. A rigging diagram 
of the model wing is presented in figure J. The model was designed to 
allow tests of high- lift and stall-control devices, horizontal tail 
arrangements, external stores, and various inlets which varied in plan 
form. 


The pertinent geometric characteristics of the inlets , devices , 
horizontal tail arrangements, and external stores are presented infig- 
irres 4 to 11 and tables II to VI. 

The high-lift and stall-control devices consisted of plain trailing- 
edge flaps, leading-edge extensions, wing fences, and a leading -edge 
modification which increased the leading-edge radius and camber of the 
wing sections thus modified. 

The trailing-edge flaps extended to 5I percent of the semispan and 
had a chord of 22 percent of the wing chord measured parallel to the 
air stream. The flaps could be deflected 20° and perpendicilLar to 
the hinge line (fig. 7)* 

The leading-edge extensions were designed so that any desired span, 
chord, or spanwise location could be investigated along with deflections 
of 0° and -10° measured in a plane perpendicular to the wing leading 
edge (fig. 6 and tables II, V, and VI) . 

Details of the leading-edge modification which increased the cam- 
ber and leading-edge radius of the wing sections are shown in f igure 7 . 
The vario\is wing fences are shown in figure 6 and tables II, V, and VI. 

The various horizontal tail arrangements were comprised of either 
an undrooped or drooped tail (-22° dihedral) attached to the vertical 
tail at 28 percent of the wing semispan above the chord plane extended, 
and an undrooped or Y-tail, (22° dihedral) attached to the vertical 
tail at 65 percent of the wing semispan above the chord plane extended. 
The drooped and Y-tails had approximately 7 percent less projected area 
than the tails without any dihedral (fig. 5)* 

The model was equipped with partial and full-span ailerons which 
extended from 5I to 95.8 percent of the wing semispan and from 15.4 
to 95.8 percent of the wing semispan, respectively. The model was also 
equipped for a few tests with solid and perforated flap-type spoilers 
which extended from 13.4 to 50 percent of the wing semispan and had an 
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average projection of T .8 percent of the streamwise chord when deflected 
90° (fig. 8). The area of the perforated spoiler was approximately 
80 percent of the area of the solid spoiler. Unless otherwise indicated 
all lateral control tests were made with the ailerons or spoilers 
deflected on the left wing. 

The model was provided with exhaust cones so that the inlet-exhaust 
area ratio could be varied, thus providing a means by which the mass 
flow ratio at the inlets could be varied (fig. 9)* The stability data 
presented herein were obtained with the inlet exit full open. Flow 
survey rakes were installed at the approximate engine compressor face 
location and in the jet exit for the purpose of measiuring flow rates 
at the above-mentioned locations (fig. 11). 

Various boundary-layer diverter plates were provided on the model 
to study the effect of fuselage boundary layer on the internal -flow 
losses in the inlet. The boimdary-layer diverter plates are shown in 
figure 10. 


Designation of Test Configurations 

Listed below are the designations of the basic component parts of 
the model: 


A wing — fuselage — vertical-tail combination 

B external stores (fig. 9) 

Various inlets: (fig. 4) 

Dq production inlet 

Dp inlet having a smaller plan form than Dq with 

leading edge swept back 15° 

D2 with sidebody removed (simulated nacelle type) 

Dj semiflush inlet 


DOg 

Do 

with 

Dqi 

Do 

with 


Do 

with 


spoiler on side body 
increased radiiis on side body 
approximate square side body 
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Horizontal tails: (fig- 5 ) 

T -Q production tail - zero dihedral tail located at 28 percent 

of the wing semispan above the chord plane extended 


m A 
■^.28 


T 


.65 


rn V 

.65 


drooped tail - similar to the production tail but having 
-22° dihedral located at 28 percent of the wing semispan 
above chord plane extended 

T-tail - same as production tail but located at 65 percent 
of the wing semispan above chord plane extended 

Y-tail - similar to the production tail but having 22° 
dihedral located at 65 percent of the wing semispan 
above the chord plane extended 


High-lift and stall-control devices: (figs. 6 and 7 ) 


E leading-edge extensions (fig. 6) 

I leading-edge modification (fig. 7 ) 

F wing fences (fig. 6) 

trailing-edge flaps deflected (fig. 7 ) 

Detail designations of the component parts are given in figures 4 
to 9. The model configurations described herein are formed by combining 
the appropriate model components with the wing— fuselage— vertical -tail 
combination designated by the letter "A". For example, A + T^^ + B 

represents a wing— fuselage— vertical-tail combination plus zero dihe- 
dral horizontal tail located at 28 percent of the wing semispan above 
the chord plane extended plus external stores . 


TESTS AND CORRECTIONS 
Tests 


The tests were conducted in the Langley 19-foot pressure tunnel 
with the air compressed in the tunnel to a pressure of approximately 
55 pounds per sqiiare inch, absolute . With the exception of the wing-- 
fuselage— vertical -tail combination, the investigation was carried out at 

a Reynolds number of 9.O X 10 ^ and a Mach number of 0.I9. In the case 
of the wing fiiselage — vertical -tail combination, force measurements were 
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obtained through a Reynolds number range from 2.2 x 10^ to 11.0 x 10^. 
All tests were conducted over an angle -of -attack range from -i|-° to 31° • 

Longitudinal characteristics of the model were detenninod for the 
model equipped with and without various inlets, high-lift and stall- 
control devices, horizontal tail arrangements, and with and without 
external stores. For the most part, the longitudinal stability tests 
were conducted with a horizontal tail incidence of -3°. 

The lateral-control characteristics were determined through an 
aileron deflection range of ±l8° by 3 ° increments for the outboard 
ailerons and +12° by 3 ° increments for the inboard ailerons . In the 
case of the flap-type solid and perforated spoilers, deflections of 
^•7°^ 9*^°^ 19 °^ ^5°^ 90 ° were investigated. The aileron and 

spoiler deflections were meas\ared in a plane perpendiciilar to their 
respective hinge lines . 


Corrections 

Corrections for wind-tunnel jet-boundary effects have been made to 
the pitching, rolling, and yawing moments. Corrections for support 
tare and interference have not been applied to the data. However, these 
corrections woixld not affect the comparisons of the data made herein. 
Jet-botindary corrections determined from reference 3 and air-flow- 
misalinement correction of 0.1°, estimated on the basis of air-flow 
surveys and tests of previous models, have been applied to the angle 
of attack and drag coefficient. The drag coefficients presented herein 
include the internal drag of the inlets . 


PRESENTATION OF DATA 


Tables II to VI summarize the results obtained from the low-speed 
longitudinal stability tests . Figures 12 to 3^ present detail force 
and moment data of some of the more pertinent results obtained during 
the investigation of the longitudinal stability and lateral-control 
characteristics of the model. All of the stability data presented in 
figures 12 to 3 ^ are for a tail incidence of approximately - 5 ° unless 
otherwise noted. Tables VII and VIII present the individual ram- 
recovery pressiores that were determined at the engine compressor face 
location for inlets and D 2 at several angles of attack and, in 

the case of inlet Dq, for several boimdary-layer diverter configura- 
tions. The vaxiation of the mass -flow ratios and ram-recovery charac- 
teristics with angles of attack for the various inlets are presented 
in figures 35 36 . 
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RESULTS AND DISCUSSION 
Longitudinal Stability Characteristics 


Effect of Reynolds number . - A few exploratory tests were conducted 
on the wing — fuselage — vertical -tail combination to determine the effects 
of Reynolds number. As indicated in figure 12, the effect of variation 
in Reynolds number on the pitching-moment characteristics of the wing — 

fuselage — vertical -tail combination from a Reynolds number of 5*0 x 10^ 
to 11.0 X 10^ can, for all practical piorposes, be considered negligible. 
Although the effect of variation in Reynolds number on the pitching- 
moment characteristics of the wing — fuselage — vertical -tail combination 
was found to be small above a Reynolds number of 5*0 X 10^^ it djd not 
appear conclusive that the same woiiLd be true for all test configura- 
tions. Therefore, it was decided to conduct the investigation at the 
highest test Reynolds number possible with due consideration given to 
economy of operation and sustained operation of test equipment. Hence, 

the investigation was conducted at a Reynolds number of 9*0 X 10° rather 
than at the highest Reynolds nxjmber attainable of 11.0 x 10°. 

Effect of inlets . - With the exception of varying the length of the 
internal duct lines between the leading edge of the inlet and the leading 
edge of the wing, the internal ducting for the various inlets was designed 
to allow all of the various inlets to be installed on the model without 
altering the internal duct lines. It is assumed in the following dis- 
cussion, therefore, that any variations which occur in the longitudinal 
characteristics of the model equipped with the different inlets are due 
entirely to the external effects of the inlets . 

In order to show more clearly the effects of inlets on the pitching- 
moment characteristics of the model, figure I5 has been prepared, using 
the data of figure 15, and presents the departure of the pitching-moment 
ciiTve from the initial linearity at low lift that was obtained for the 
model with and without the inlets. It was discovered during the initial 
phases of the investigation that the pitching-moment characteristics 
obtained on the model equipped with the production inlet Dq were not 

in agreement with those obtained during the investigation of the full- 
scale airplane in the Ames 40- by 80-foot tunnel. It was recognized 
that the prototype inlet incorporated on the full-scale airplane differed 
from the production inlet on the model in that the prototype inlet pos- 
sessed a sharper side body than the well-rounded side body of the pro- 
duction inlet. Therefore, in an effort to find an explanation for the 
discrepancy in the two sets of data, a spoiler was attached to the side 
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body of inlet Dq in an attempt to simulate, to a reasonable extent, 
the aerodynamic effect of an inlet possessing a sharp side body. 'Hie 
results obtained with the simulated sharp side body inlet ^ 5 ) 

were found to be in sufficient agreement with the data obtained during 
the full-scale investigation to conclude that the differences that existed 
between the two sets of data obtained on the model and the full-scale 
airplane were attributable to the difference in the side body snapes of 
the prototype and the production inlets . It ceji be seen from the data 
presented in figure 15 that the addition of the simulated sharp side body 
inlet Dog resulted in a maximum destabilizing pitching moment of 0.155 

which was considerably greater than that obtained for the model without 
inlets. In addition the angle-of-attack range over which these increments 
of destabilizing pitching moment existed for inlet D03 was considerably 

greater than for the model with inlets off. It is evident from the fore- 
going discussion that an inlet having a sharp side body would be detri- 
]7i0ntal to the longitudinal stability characteristics of the airplane. 

Examination of figure I5 reveals that, with the exception of 
inlet D:., the addition of the inlets reduced to some extent the maxi- 
mum increment of destabilizing pitching moment of approximately 0.111 
that was obtained for the model without inlets at an angle of attack^ 
of approxiniately 21 *^. The greatest reduction, approximately O.O5O, in 
the increment of destabilizing pitching moment was obtained with 
ixilet I>2‘ In the case of inlet Dj (semiflush inlet) a slight increase 

in the maximum increment of destabilizing pitching moment was obtained. 

In addition, it can be seen that the increment of unstable pitching 
moment obtained for the model equipped with the various inlets and one 
fence progressively increased in magnitude and extended over a progres- 
sively larger angle-of-attack range as the inlet size increased. 

Presented in figure 16 are the increments of destabilizing pitching 
moment obtained for the model eq\iipped with various inlets and wing 
fences. Comparison of the data presented in figure I5 and figure 16 
indicates that a properly located fence generally reduced the magnitude 
of the Increments of destabilizing pitching moment by 75 percent for 
angles of attack below approximately 24 °. It will also be noted from 
the data of figure 16 that the addition of one wing fence to the model 
equipped with inlet D2, which has been previoiasly shown to provide sig- 
nificant improvements in the pitching -moment characteristics , produced 
stable pitching-moment increments throughout the angle-of-attack range 
above 19 °. Attempts to reduce further the magnitude and the extent of 
"the increments of unstable pitching moment that occurred for model 
equipped with the larger inlets Dq and ^ 0 ^ using two wing fences 

proved to be somewhat successful as can be seen from the data of fig- 
ure 16. However, even with two fences the pitching -moment characteris- 
tics of the model equipped with the larger inlets were still not as fav- 
orable as those obtained for the model equipped with inlet and only 


one fence. 
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Effect of horizontal tail location .- Presented in figure I7 are the 
longitudinal characteristics of the model equipped with various inlets 
and horizontal tail arrangements. The variations of dCm|dCL with lift 
coefficient obtained for the varioiis inlet and horizontal tail arrange- 
ments are presented in figure 18. Inspection of figirre I8 indicates 
that of the varioiis horizontal tail arrangements investigated the 


Y-tail regardless of the inlet configuration, was the only tail 

arrangement which provided negative values of dC]^ through the lift 

range up to within 2 percent of in the case of 

inlet Dq. However at or beyond pitching -moment character- 

istics become imstable. In all cases, the variation of dCj^^dC^ with 
lift coefficient obtained with the Y-tail did not exceed I5 percent of 
the mean aerodynamic chord up to maximum lift. The smallest variation 
of dC^jdCj^ was obtained with inlet ©2 aJ^d was equal to 0.08c. 


It can be seen from the data of figure 18 that decreasing the tail 
height by utilizing the drooped tail T did not eliminate the posi- 
tive values of dCj^jdCi, that occ\orred near with the production 

tall. However, the drooped tail sufficiently reduced the lift-coefficient 
range over which positive values of dC^jdC-^ occurred for the model 
equipped with the production tail so that in the case of inlets Dg 
and i't is probable that no pitch-up would be ejiperienced in flight . 


Examination of the relative merits of the various horizontal tail 
arrangements through a lift-coefficient range up to O.85 indi- 

cates that either the T or the T_g^ tail would provide negative 

values of dCj^/dCL for all inlet configiirations except for inlet Dq 
in conjunction with the drooped tail where positive values of 

were obtained between a lift coefficient of 0.8 and 0 . 86 . The varia- 
tion of dCj^/dCL that was obtained with the T ^ and T^^ tails 

through the usable lift range varied from 5 to 20 percent of the mean 
aerodynamic chord depending on the inlet configuration. The smallest 
variation of dC^JdC-^ throiagh the usable lift range with the drooped 

tail was obtained with inlet Dj_ and was equal to 0 . 05 c. In the case 
of the Y-tail the smallest variation of dCju|dCL was obtained with 
inlet Dj and was equal to 0.06c. 
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The values of dCm/dit obtained at zero angles of attack for the 
various horizontal- tail locations are listed in the following table: 


Horizonbal-bail 

configurabion 

(a) 

rn A 

.28 

-0.0167 

T — 

.28 

-.0187 

T 7- 

.65 

-.0190 

T V 
.65 

-.0177 


^•Determined from data of figure 17 (a). 


, Effect of various wing devices on the model equipped with the pro- 
d^ion ta ll and inlets Dp or The effects of various arrangl- 

ments or combina-tions of leading-edge extensions, wing fences and 
eading-edge modification on the stability characteristics of the model 
equipped with the production tail and inlets Dq and D^^ were studied 

in an attempt to find a wing configuration which would provide stable 
pitching -moment characteristics through the lift-coefficient range. 

As an aid in the selection of the most promising wing -de ■vice arrange 
"the standpoint of stability, a criterion has been adopted that 
the model must not exhibit an adverse pitch-up tendency through the lift 
range up to and must have a stable static margin which does not 

vary more than I5 percent of the mean aerodynamic chord through the lift- 
coefficient range up to O.85 Cl^^. It should be pointed out that this 

criterion was selected purely as a matter of convenience and should not 
be construed to mean that this criterion is a standard stability require- 
ment. Also that the conclusions reached on the basis of this criterion 
may be somewhab albered if* obher criberia are used. 
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Of the many configurations investigated, several configurations 
were found which fulfilled the preceding requirements. These configura- 
tions are: (l) A + + T^^ + 60 - (2) A + + T ^ + 

®0.50^°-^58 - 0.958), and (3) A + Dq + “ 0-958). 

The detail force data obtained with these configurations with and 
without flaps deflected are presented in figure I9. The variations 
of dCjjj^dC£ with lift coefficient for these configurations are pre- 
sented in figure 20. 


It is understood that the production version of the airplane is to 
be equipped with inlet Dq, a leading-edge modification, and flight 

fences in conjunction with the straight tail located at 28 percent of 
the wing semispan above the chord plane extended, whereas the parasite 
version of the airplane will incorporate the droop tail. In light of 
this understanding, it is of interest to examine the detail force data 
obtained for the production and parasite versions of the airplane with 
flaps neutral and deflected (figs. 21 and 22). The variation of dC^ydCL 


with lift coefficient obtained for these configurations is presented in 
figure 25. Figure 23 indicates that a pitch-up tendency would exist near 
Cj^ax 'wllh flaps neutral as well as flaps deflected for the production 

version. Drooping the horizontal tail 22° reduced the positive values 


of d 




near 


'^ax 


but the reduction was not sufficient to elim- 


inate the pitch-up tendency. More significant than the reduction in the 
positive values of dC^^dCL that was obtained with the drooped tail is 

the loss in static margin that occurred. It will be noted from the data 
that drooping the horizontal tail decreased the static margin from approxi- 
mately 10 to 6.5 percent c with flaps neutral and from approximately 10 
to 5 percent c with flaps deflected. 


Effect of external stores and inlet mass-flow ratios . - The effect 
of pv-hp-r nal stores and inlet mass -flow ratio on the stability of the 
model for various model configiirations is shown in figures 24 and 25- 
It can be seen that the addition of external stores had little effect 
on the linearity of the pitching -moment curves regardless of horizontal 
tail location or inlet configuration. However, it will be noted that a 
slight decrease in static margin was obtained in every case that the 
external stores were added. 


Variations in the inlet mass -flow ratio appeared to have no effect 
on the stability of the model. The only significant effect of decreasing 
the inlet mass -flow ratio was a positive trim shift. 
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Lateral -Control Characteristics 

Ailerons . - The data presented in figures 26 and 27 indicate that 
the maximum values of rolling moment obtained with outboard ailerons was 
approximately 0.04 for a total aileron deflection of for the model 
equipped with inlet and for the model equippec? with inlet Dq in 

conjunction with the leading-edge modification and flight fences . In 
both cases ^ a 25-P^^cent decrease in rolling moment was obtained beyond 
an angle of attack of l6°. Furthermore^ in the case of the model equipped 
with inlet Dq in conjunction with the leading-edge modification and 
flight fences, the rolling -moment data became very erratic in nature, 
and in some instances, aileron reversal occurred. 

Comparison of the results of figure 27 with those of figure 50 
indicates that no significant change in the rolling moment was obtained 
by replacing the leading-edge modification and flight fences with an 
11.7-percent chord leading -edge extension which extended from 70.8 to 
95.8 percent of the wing semispan, (with flaps deflected in the latter 
case). However, when the outboard end of the extension was moved 

inboard to 0.858b/2 (fig. 51) a slight decrease in C^ was obtained 

*^max 

and the variation of rolling moment with a above an angle of attack 
of 16° became less erratic with little or no aileron reversal. Although 
no data were obtained, it is reasonable to expect that an improvement 
in the variation of rolling moment with a woiild also be obtained with 
flaps neutral if the shortened span of leading-edge extension was 
employed . 

The lateral-control data obtained on the model equipped with 
inlet Dq, leading -edge modification and flight fences (fig. 28) indi- 
cate that the same degree of rolling effectiveness was obtained with 
2h° total deflection of the full-span ailerons as was obtained with 56° 
total deflection of the outboard ailerons. As in the case of outboard 
ailerons, the variation of rolling moment with a for the f\ill-span 
ailerons above a = l6° was erratic and in some instances aileron rever- 
sal was obtained. Therefore, as might be expected from the data obtained 
with full-span ailerons, it will be noted from a comparison of the data 
presented in figures 2? and 29 that the use of differentially operated 
flaps in conjunction with outboard ailerons as a lateral-control device 
appears to offer some advantage over outboard ailerons alone from the 
standpoint of rolling effectiveness. 

Spoilers.- The lateral-control characteristics of 0.5b/2 span solid 
and perforated flap-type spoilers are presented in figin-es 32 and 53 for 
the model equipped with inlet Dq, leading-edge modification, and flight 

fences. Comparison of the data presented in fig\ares 52 and 53 reveals 
that at low angles of attack the rolling moment produced by either solid 
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or perforated spoilers deflected 55° was nearly equal to 50 percent of 
the rolling moment produced by an outboard flap-type aileron for a total 
aileron deflection of l8°. At high angles of attack both spoilers became 
ineffective. The variations of with spoiler deflection at various 

angles of attack are presented in figure 54 . 

Thus it can be seen that spoilers were inferior to flap-type ailerons 
from the standpoint of rolling moment produced. It is probable that some- 
what better spoiler effectiveness would be obtained with a more optimimi 
spoiler arrangement. 

The yawing -moment data obtained with flap-type ailerons and spoilers 
are in accordance with caramon experience in that the yawing moment pro- 
duced by ailerons is generally unfavorable while that obtained with 
spoilers is favorable over most of the angle -of— attack range. 


Internal Flow Measiarements 

Effect of boundary-layer diverters . - Figures 55 3 ^ and tables VII 

and VIII present the internal flow measurements obtained on the model 
equipped with inlets Dp and D2 for several boundary-layer diverter 

conf ig\n:ations . The measurements were obtained for inlet velocity ratios 
which span the usual high-speed design inlet-velocity-ratio range from 
0.6 to 0.8. 

Examination of the data presented in figure 56 and tables VII 
and VIII indicates that replacing the original bovindary-layer diverter 
block with splitter plates slightly improved the inlet air-flow char- 
acteristics. The greatest improvement was realized with the smaller of 
the two splitter plates investigated. The improvement that was obtained 
resulted from a decrease in the localized losses which occurred at the 
inner corners of ihe inleis • 


CONCLUSIONS 


An invesfigaiion has been conducted in the Langley 19 -foot pressure 

tunnel at a Reynolds number of 9 . 0 X 10 ^ on a model of a 40 ° swept-wing 
fighter airplane to determine modifications that would improve the low- 
speed longitudinal stability characteristics of the airplane.^ The 
lateral-control characteristics of the model were also determined. 

From the results of the investigation, the following conclusions 
are made: 


l6 
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1 . The addition of an inlet with a sharp side body increased the 

destabilizing pitching moment that occurred near for the model 

without inlets, whereas a reduction in the destabilizing pitching moment 
was obtained with inlets having blunted side bodies. In addition the 
angle -of -attack range over which the increments of destabilizing pitching 
moment existed for the model equipped with a sharp side body inlet was 
considerably greater than for the model without inlets. 

2 . The horizontal tail located at either the highest or lowest 
position investigated during the present tests improved the stability 
of the model. The greatest improvement in stability associated with 
horizontal tail modification was obtained with a tail ( 22 ^ dihedral) 
located at 65 percent of the wing semispan above the chord plane extended. 
This tail arrangement provided a stable static margin which did not vary 
more than I5 percent of the mean aerodynamic chord up to maximum lift or 
within 2 percent of maximum lift regardless of the inlet configuration. 

The drooped tail decreased the range of lift coefficient over which the 
pitch-up occurred to such an extent that it is probable that no pitch-up 
tendency would be experienced in flight. 

5. Of all the arrangements of wing devices investigated on the 
model equipped with the production tail in conjunction with the produc- 
tion inlet or an inlet similar to the production inlet but smaller in 
plan form, three were found which eliminated the pitch-up and provided 
a staole static margin which did not vary more than I5 percent of the 
mean aerodynamic chord up to 85 percent of maximum lift. The three con- 
figurations are as follows: The production wing -fuselage -tail combi- 

nation with an inlet similar to the production inlet but smaller in plan 
form, D]_, in conjunction with either, (l) one wing fence located at 
65 percent of the wing semispan or, (2) an 11.7-percent chord leading- 
edge extension extending from 65.8 to 95-8 percent of the wing semispan, 
and (5) the production wing -fuselage -tail combination with the produc- 
tion inlet and an 11.7-percent chord leading -edge extension extending 
from 70-8 to 95*8 percent of the wing semi span. 

4 . The stability of the model was not affected appreciably by the 
addition of either external stores or a change in inlet velocity ratio. 

5. Beyond an angle of attack of l6° which corresponds to approxi- 
mately 80 percent of maximum lift, a 25 -percent decrease in rolling 
moment was obtained for all flap-type ailerons investigated and in the 
case of the model equipped with the production inlet the rolling moment 
became very erratic in nature and in some instances aileron reversal was 
obtained. The addition of an 11 . 7 -per cent -chord leading -edge extension 
extending from 7O.8 to 85.8 percent of the wing semispan resulted in 
rolling moments which were less erratic with angle of attack with little 
or no aileron reversal. 
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6 . The rolling moment produced hy a 50 -percent-semispan solid or 
perforated flap- type spoiler deflected 55 ° was nearly equal to 50 per- 
cent of the rolling moment produced at low lift by an outboard flap- 
type aileron for a total aileron deflection of l 8 °. Beyond an angle of 
attack of 17 °, however, both types of spoilers were ineffective. 


Langley Aeronautical Laboratory, 

National Advisory Committee for Aeronautics, 
Langley Field, Va., February 1, 195^* 
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TABLE I 

GECMETRIC CHARACTERISTICS OF THE MODEL 

A. Wing Assembly 

1. Basic data: 

Root airfoil (theoretical), measured normal to 

0.25 -chord line NACA 64A010 

Tip airfoil (theoretical), meas\ared nomnal to 

0.25 -chord line NACA 61<-A010 

Angle of incidence, deg I.5O 

Geometric twist 0 

Sweep of quarter-chord line (true), deg 40.00 

Taper ratio O.578 

Aspect ratio (excluding inlet area) 5*^5 

Airfoil thickness (parallel to airplane center line, 

percent c) 8.10 

Sweep of leading edge (true), deg 4-2.51 

Sweep of leading edge (projected), deg ■ . . . . 42. 56 

Cathedral, deg 5*50 

2. Dimensions: 

Root chord (theoretical), parallel to air stream 44.577 

Tip chord (theoretical), parallel to air stream 25.8OO in. 

Mean aerodynamic chord 36.135 iii* 

Location of mean aerodynamic chord, spanwise (projected) 27. 126 in. 

Span (projected) 120.674 in. 

Span (true) 120.900 in. 

3 . Areas : 

Wing area (excluding inlet area), sq ft 29.25O 

Area of wing blanketed by fuselage, sq ft 4.55^ 
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TABLE I.- Continued 

GECMETRIC CHARACTERISTICS OF THE MODEL 

B. Horizontal Tall Assembly 

1. Basic data: 

Root airfoil, measured normal to leading edge NACA 64A009 

Tip airfoil, measured normal to leading edge MCA 64A009 

Angle of incidence Vaxiable 

Dihedral, deg ' 0 

Sweepback (leading edge), deg 40.00 

Taper ratio 1.00 

Aspect ratio 5-59 

2. Dimensions: 

Chord (constant) 14.400 in. 

Mean aerodynamic chord l4.400 in. 

Span 51*000 Ij^* 

Distance from 0.25c of wing to 0.25c of horizontal tail 69.556 in. 

3 • Areas : 

Total horizontal tall area, sq ft 5*022 


VO 
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TABLE I.- Continued 
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GECMETRIC CHARACTERISTICS OF THE MODEL 


C. Vertical Tall Assembly 


1. Basic data: 

Airfoil, measvired normal to 0.25-chord line NACA 64A011 

Sweepback of c/4 line, deg 4-1.27 

Aspect ratio 1.68 

Taper ratio 0.402 

2. Dimensions: 

Root chord (theoretical) 28.759 

Tip chord (theoretical) IO.5OO in. 

3 . Areas : 

Vertical tail area, sq ft ^.86l 

D. Fuselage 

Location of station 0 (measured from nose of airplane), in 14.805 

Length 155 *120 in. 

Maximum width I5.OI2 in. 

Maximum height 20.772 in. 

Frontal area, sq ft 1-749 

Fineness ratio 8-59 

Volume, cu ft 14.499 

Side area (excluding vertical tail), sq ft 18.558 
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TABLE !•- Continued 


GEOMETRIC CHARACTERISTICS OF THE MODEL 

E. Inboard Flaps 

1 . Basic data: 

Type Plain 

trailing edge 

Angular travel, measured in a plane normal to 

hinge line, deg 0 to 40 

Location of inboard edge, measiored normal to 

fuselage center line 9.56 in. 

Location of outboard edge, measured normal to 

fuselage center line Jl.llj- in. 

Wing chord at inboard edge, measured parallel to 

fuselage center line 41.65 in. 

Wing chord at outboard edge, measured parallel to 

fuselage center line 54.92 in. 

Location of hinge center line, measured normal 

to 0.25 -chord line 0.75c 

2 . Dimensions: 

Root chord, meas\ired parallel to fuselage center line 9.29 in. 

Tip chord, measured parallel to fuselage center line 7-78 in. 

5. Area: 

Area of one flap, sq ft I.56 


ro 

ro 


TABLE I.- Continued 

GEOMETRIC CHARACTERISTICS OF THE MODEL 

F. Ailerons 

1 . Outboard ailerons : 

(a) Basic data: 

Type 

AngiELar travel, measured in a plane normal to hinge 

line, deg 

Location of inboard edge, measured normal to fuselage 

center line 51.18 in. 

Location of outboard edge, measured normal to fuselage 

center line 57*°9 iri* 

Wing chord at inboard edge, measured parallel to fuselage 

center line 55.14 in. 

Wing chord at outboard edge, measured parallel to fuselage 

center line 26.71 in. 

Location of hinge center line, measured normal to 

0.25-chord line 0*75c 

(b ) Dimensions : 

Root chord, measured parallel to fuselage center line 

Tip chord, meas\rred parallel to fuselage center line 5.87 in. 

(c) Area: 

Area of one aileron, sq ft 1.29 
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TABLE I.- Continued 


GEOMETRIC CHARACTERISTICS OF THE MODEL 

F. Ailerons (Cont.) 

2. Full-span ailerons: 

(a) Basic data 

Type Plain Flap 

Angular travel, measirred in a plane normal to hinge 

line, deg -l 8 to l 8 

Location of inboard edge, measured normal to fviselage 

center line, in 9«56 

Location of outboard edge, measiired normal to fuselage 

center line, in 57*89 

Wing chord at inboard edge, measiued parallel to fuselage 

center line, in 41.65 

Wing chord at outboard edge, measured parallel to fuselage 

center line, in 26. 7I 

Location of hinge center line, measured normal to 

0.25 -chord line 0*75c 

(b) Dimensions: 

Root chord, measured parallel to fuselage center line, in 9*29 

Tip chord, measured parallel to fuselage center line, in 5*87 

(c) Area: 

Area of one aileron, sq ft 2.60 


ro 
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TABLE I.- Continued 

GEOMETRIC CHARACTHIISTICS OF THE MODEL 


F. Ailerons (Conc.) 


5 . Inboard spoilers : 

(a) Basic data 

Type Flap 

Angular travel, measured in a plane normal to hinge 

line, deg 0 to 90 

Location of inboard edge, measured normal to fuselage 

center line, in 11.6^4- 

Location of outboard edge, measured normal to fuselage 

center line, in 51*1^ 

Wing chord at inboard edge, measured parallel to fuselage 

center line, in 40.94 

Wing chord at outboard edge, measured parallel to fuselage 

center line, in 54.97 

Location of hixige center line, measured pajpallel to fuselage 

center line O. 7 OC 

(b) Dimensions 

Root chord, measured parallel to fuselage center line, in 5*23 

Tip chord, measured parallel to fuselage center line, in 2.75 

(c) Area 

Area of one spoiler, sq ft 0.57 


4. Perforated Inboard Spoilers 

This section is exactly the same as 5 except for 3(c) which 


should be as follows : 

(c) Areas 

Area of one spoiler, sq ft 0.57 

Area removed by perforation, sq ft O.O 7 


« • 
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TABLE I.- Concluded 

GEOMETRIC CHARACTERISTICS OF THE MODEL 


G. External Tanks (4^0 -gallon capacity) 


Length, in 75*^7 

Diameter , in 8 . 8 l 

Frontal area, sq. ft 0.42 

Angle of incidence, relative to fuselage center line, deg -4.25 

Spanwise location, measured normal to fuselage center 

line, in 15*18 

Vertical location of nose of tank, measured normal to fuselage 

center line, in -I 6.69 

Longitudinal location of nose of tank, measured parallel to 

fuselage center line, in 51*25 


H. Pylons 


Leading-edge sweep, relative to a line normal to fuselage 

center line, deg 50*0 

Trailing -edge sweep, relative to a line no r mal to fuselage 

center line, deg 50.0 

Chord, measured along line -2° from fuselage center line, in 27*04 

Thickness ratio, measured along line -2° from fuselage center 

line , percent 7*25 

Spanwise location, in 15* I 8 


ru 
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TABLE II 

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, TAIL OFF 
[r = 9 X lod 



Parameter 

Wing 

Tall 

Aspect ratio 

5.U9 


Taper ratio 

0.58 



^arter-choz*d sweep, deg 

U0.8 



Dihedral, deg 

-3.5 



Incidence, deg 

-1.5 



Airfoil section 

6UA010 



Tail hel^t, wing semispan 




T.E. 

device 


L.E. device 


Type 


3p«a Chord 


Fence configuration 




a at 


Figure 


.90 


( 1 ) 

.88 


Cl 

0 .1+ .8 1.2 


(ir 


12 


.89 




.89 


,90 




2y/b = 0.658 


r~v 


2y/b = 0.708 


.99 


2U.O 




Plain 

Flap 

0.159b/; 

to 

0.5l5bA 

= 1*0^ 


1.09 


18.2 


2y/b = 0.658 



Plain 

Flap 

0.159b/: 

to 

0.5i5b/J 

= UCP 


2y/b = 0.708 


1.05 


17.0 



Chord-extenalon 
Normal leading-edge 
radius 


0.658b/2 
to 

0.958b/2 


0.1170 


1.05 


25.0 


Chord-extension 
Normal leading-edge 
radius 


0.658b/2 
to 

0.808b/2 


0.117c 


25.0 




'V 


19 


(1) Data obtained at R = 2.2 x 10^ 
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TABLE II.- Continued 

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, TAIL OFF 

[r = 9 X 10^ 


L.E. dovlcd 


Pence configuration 




a at 


Pigure 


Chord-extension 
2 X nonnajL leading- 
edge radius 


0.658b/2 

to 

0.808b/2 


-il ^ 


Chord-extension 


0.658b/2 

to 

0,808b/2 


Chord -extens ioo 
Sharp leading edge 


0.358b/2 

to 

0.508b/2 


0.059c 


Plain 
Flap 
0.159b/; 
to 

0.515b/ 
■ : 2d 


Chord-e xtens i on 
Normal leading-edge 


0.658b/2 

to 

0.958b/2 


Plain 

Flap 

0.159b/ 

to 

0.5i5bA 
Of = U(^ 


Chord-extension 
Normal leading-edge 
radius 


0.658b/2 

to 

0.958b/2 


1.09 


17.6 




=-* — ^ 


Plain 

Flap 

0.159b/ 

to 

0.5i5bA 

- , = Ud 


Chord-extension 
Normal leading-edge 
radius 


0.658b/2 

to 

0.808b/2 


1.06 


17.0 


Plain 
Flap 
0.159b/ 
to 

0.515b/ 

Of = uo^ 


Chord-extens ion 
X normal leading- 
edge radius 


0.658b/2 


0.808b/2 


0.059c 


Plain 

Flap 

0.159b/ 

to 

0.515b/j. 


Chord-extension 
Sharp leading edge 


0.558b/2 

to 

0.508b/2 


1.05 


i4.o 


Lead ing-edge 
modification 
2 X normal leading- 
edge radiua 


0.652b/2 


0.958b/2 


Leading-edge 
modification 
2 X normal leading- 
edge radius 


0.652b/2 

to 

0.802b/2 




Leading-edge 
modification 
2 X normal leading- 
edge radius 


0.652b/2 

to 

0.958b/2 


•9h 


20.9 


2j/b - 0.658 


2U.6 


— — V 




Leading -edge 
modification 

2 X normal leading- 
edge radiua 

(inboard end faired) 


0.652b/2 

to 

0.958b/2 


2y/b = 0.608 


21 . 1 * 




2y/b = 0.850 


'Y 


Plain 

Flap 

0.159b/’ 

to 

0.515b/ J. 

6f = U(/ 


Leading-edge 
modification 
! X normal leading- 
edge radius 


0.652b/^ 

to 

0.958b/2 


2yA = 0.658 


2 l |.0 
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TABLE II.- Continued 

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, TAIL OFF 
[r = 9 X 10^ 



ft « 


TABLE II.- Concluded 

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, TAIL OFF 

[r = 9 X 10^]] 


Inlet 


T.E. 

device 


L,E, device 


Type. 


Spin 


Chord 


Pence configuration Cj^ 


a at 
^’max 


C curve 


Figure 


Plain 
Flap 
0.159b/ 
to 

0.515b/: 
= 1+0* 


Leading -edge 
modification 

2 X normal leading- 
edge radius 


0.708b/2 

to 

0.958b/2 


2y/b = 0.708 


•k .8 1.2 


1.05 


51.0 




2y/b = 0.850 


-.1 

-.2 


Plain 

Flap 

0.139b/: 

to 
0.515b/2 

Gj. = 1+0^ 


Leading -edge 
modification 
2 V normal leadlng- 
edge radius 


0.652b/2 

to 

0.958b/2 




2y/b = 0.1+82 


1.10 


22.5 




2y/b = 0.652 




Plain 

Flap 

0.159b/; 

to 

0.515b/: 

= k(P 


Leading-edge 

modification 

2 X normal leading- 
edge radius 


0.652b/2 

to 

0.958b/2 




2y/b = 0.i|82 


c^= 

2y/b = 0.652 


1.12 


21+.0 


*Hlghest angle of test 


ro 
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TABLE III 


SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, Y-TAIL 

[r = 9 X 10^ 



ParasMtar 

Wing 

Tail 

Aapact ratio 
Tapar ratio 

tartar-chord awaap, dag 
Dihedral, dag 
Ineidanca, dag 
Airfoil section 
Tail height, wing aaniapan 

0.56 

uo.e 

- 1:1 

6UA010 

3.59 

1.00 

ko.o 

22.0 

-5.0 

6UAOO9 

0.63 


Inlet 

T.E» 

device 

L.E. device 

Pence configuration 


a at 
D|n*x, 

curve 

figure 

Type 

Span 

:hord 

— 






.95 

19.8 

( 

• 1 . 
0 

c. 

-.1 

-.2 

9 4 .8 1.2 

V . . 

17 






I\ 







.95 

21.0 


K' 

17 












•9l» 

20.2 


\' 

17 






®1 






.95 

20.8 


K 

17 






Do 






1.01 

2i4.0 


M 

17 







TABLE IV 


SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, T-TAIL 

[r = 9 X 10^ 



Parameter 

Wing 

Tail 

Aapact ratio 

5.1»9 

3.59 

Taoar ratio 

0.36 

1.00 

tartar-chord sweep, deg 

U0.8 

Uo.o 

Dihedral, deg 

-3.5 

0 

Incidence, deg 

-1.5 

-5.0 

Airfoil section 

6UA010 

6UA009 

Tail hei^t, wing semispan 

0.65 


Inlet 

T.E. 

device 

L.E. device 

Fence configuration 


a at 

curve 

Figure 

Type 


9hord 

— 






.92 

20.0 

.1 

C. “ 
-.1 

-.2 

Cl 

0 Jt .8 1.2 

K 

17 






[V 
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TABLE V 

SUMMARY OF LONGITUDINAL STABILITY CHARACTIRISTICS, PRODUCTION TAIL 
[r = 9 X 10^ 



Parameter 

Wing 

Tall 

Aspect ratio 

5.U9 

3.59 

Taper ratio 

0.58 

1.00 

Quarter-chord sweep, deg 

Uo.8 

I4O.O 

Dihedral, deg 

-5.5 

0 

Incidence, deg 

-1.5 

-5.0 

Airfoil section 

614^010 

64AOO9 

Tall height, wing semlspan 

0.28 


Inlet 

T.E. 

device 

L.£. device 


^sax 

a at 
Ct 

*^max, 

deg 

C curve 
m 

Figure 

Type 

Span 

Chord 

F^nce configuration 

— 






.94 

* 

51.0 

.1 

0 

-. 1 - 
-.2 ■ 
-.3 ■ 

Cl 

0 .4 .8 

I 1.2 

r 

15 

17 






”5 






1.06 

* 

51.0 



f ' 

15 

17 












.96 

* 

31.0 


h 


13 

17 






°2 





2y/b = 0.658 

1.03 

2I1.O 


rr 

14 











.96 

« 

31.0 


:'1 

1 ' 

13 

17 







Hipest angle of test 
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TABLE V.- Continued 

SUMMARY OF LONGirUDIML STABILITY CHARACTERISTICS, PRODUCTION TAIL 


[r = 9 X 10^ 


L.E. dflvlc® 


Pence configuration S, 


^max 


Plain 

Plap 

L 0.159b/2 
to 

0.515b/2 
ftf = ko' 


0 Ji ,6 1.2 


1.03 


-.1 

-.2 

-.3 


T 


2y/b = 0.608 


l.Oli 


T 


2y/b = 0.658 


1.05 


2U.O 


2y/b = 0.708 


2U.5 


T 


h/t = O.I4O 
2y/b = 0.658 


2y/b = 0.708 


2y/b = 0.658 


T 


2y/b = 0.658 


*Hlgheet angle of test 
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TABLE V.- Continued 

SUMMARY OF IX)NGnUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL 

[r = 9 X 10^ 


Pence configuration 


Span Chord 


2y/b = 0.658 


0 4 .8 1.2 


-.2 

-.5 


2y/b = 0*708 


2U.0 




2y/b = 0.708 


2y/b = O.7O8 


2U.6 




2jA = O.7O8 


2I4.O 


2yA = O.7O8 


.98 


2yA = 0.658 


23.0 


2yA = 0.658 


Highest angle of teat 
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TABLE V.- Continued 

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL 
[r = 9 X 10^ 


F»nce configuration 




majc. 


2y/b = 0.658 


2 jA> * 0.658 


h/t = 0.1*0 

2jA = 0.658 




2y/b = 0.658 


1.03 


2y/b = 0.658 


2y/b = 0.658 


2yA> = 0.658 


2y/b = 0.850 


2y/b = 0.708 


2y/b = 0.850 




curve 


Plgure 




Highest angle of test 


NACA RM L54B17 


35 


TABLE V.- Continued 


SUMMARY OF LONOnUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL 


E 


9 X 


10^ 


Pane® configuration 


2yA = 0*658 


0 .U .8 1.2 


T 


2y/b = 0.658 


2y/b = 0.708 




<S=: 


2y/b * 0.658 


2yA = 0.708 


23.0 


"T 




2y/b = 0.658 




2y/b = 0.708 


T 


2y/b = 0.658 


2y/b = 0.758 


20 .U 


T 


Plain 

Flap 

0.159VJ 

to 

0.515b/J 
Oj = Uo^ 


2yA = 0.658 


Plain 

Flap 

0.159V2 


0.515b/2 

0, = UeP 


2yA = 0.658 


1.07 


19.0 


T 


Plain 

Flap 

0.159b/2 

to 

3.515b/2 

. = UcP 


2 yA = 0.708 


l.OU 


18.5 


Plain 
Plap 
1.159b/2 
to 

0.515^/2 

if = keP 


2yA = 0.658 

<j=3 ri 

2yA = 0.850 


*Hlghest angle of test 
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TABLE V.- Continued 

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL 
[r = 9 X 10^ 


L.E. d«vlc« 


Penc« configuration 




*'majc 


Chord-extonslon 
Normal l«adlng-edg« 


0.608b/2 


0.958b/2 


0 .U .8 1.2 


-.1 

-.2 

-•r 


Chord-extanalon 


0.658b/2 

to 

0.958b/2 


22.5 


Chord-axtans Ion 
(droopad) 

Normal laadlng-adga 
radlua 


0.658b/2 

to 

0.958b/2 


Chord -axtana Ion 
Normal laadlng-adga 
radlua 


0.658b/2 

to 

0.908b/2 


1.07 


2i|.0 


Chord-axtanalon 


0.658b/2 

to 

0.858b/2 


2i|.0 


Chord-axtanalon 
Normal laadlng-adga 
radlua 


0.658b/2 

to 

0.808b/2 


Chord-axtanalon 
2 X normal laadlng- 
adga radlua 


0.658b/2 


0.958b/2 


Chord-axtanalon 
2 X normal laadlng- 
adga radlua 
(InboaM and fnlrad) 


0.658b/2 

to 

0.958b/2 


0.059c 



Hlghaat angla of taat 


J 
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TABLE V.- Continued 

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL 

[r = 9 X 10^ 



Highest angle of test 



38 
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TABLE V.- Continued 

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL 

[r = 9 X 10^ 


Span Chord 


F«nc« configuration 




C curve Figure 


Chord -extension 
Sharp leading edge 


0.708b/2 

to 

0.958b/2 


0.059c 


0 .8 1.2 


-.1 

> 

-.2 

-.3 


Choi>d-extens Ion 
Sharp leading edge 


0.758b/2 


0.958b/2 


Cbord-extens ion 
Sharp leading edge 


0.658b/2 


0.808b/2 


.90 




Chord-extension 
Sharp leading edge 


0.558b/2 

to 

0.708b/2 


T 


Chord-extension 
Sharp leading edge 


0.508b/2 

to 

0.658b/2 


0.059c 


T 


Chord-extens Ion 
Sharp leading edge 


O.U50b/2 

to 

0.608b/2 


0.059c 


Chord-extension 
Sharp leading edge 


0.558b/2 


O.5O0h/2 


.96 


Chord-extension 
Sharp leading edge 


0.508b/2 

to 

O.I»58b/2 


0.059c 


Highest angle of teat 
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TABLE V.- Continued 


SUMMARY OF LONGITUDINAL STABILITY CHARACTTRISTICS, PRODUCTION TAIL 
[r = 9 X 10 ^ 


F*nce conflguratloi 




PlgurA 


Chord extension 
Sharo leading adge 


0.508b/2 


0.508b/2 


51.0 



Chord extension 
Sharp leading edge 
(inboard end faired) 


0.358b/2 

to 

0.508b/2 


Chord extension 
2 X normal leading- 


edge radius 


0.658b/2 


0.958b/2 


2U.5 


Chord extension 
2 X normal leading- 
edge radiua 


0.658b/2 


0.808b/2 


Plain 

Flap 

3.139V2 

to 

D.515b/2 

, = Uo« 


Chord extension 
Normal leading-edge 
radius 


0.658b/2 


0.958b/2 


Plain 

Flap 

).139b/2 

to 

).515b/2 

: 20° 


Chord extension 
Normal leading-edge 


0.658b/2 


0.958b/2 



Plain 

Flap 

M39b/2 

to 

).515b/2 

, = Uo* 


Chord extension 
Normal leading-edge 
rad iua 


0.683b/2 

to 

0.958b/2 


19*0 



Plain 

Flap 

3.139b/2 

to 

3.515b/2 

= 1*0' 


Chord extension 
Normal leading-edge 
rad ius 


0.658b/2 

to 

0.808b/2 


17.0 


Hipest angle of test 



1+0 
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TABLE V.- Continued 

SUMMARY OF LONGIOUDINAL STABILITY CHARACTERISTICS , PRODUCTION TAIL 

[r = 9 X 10^ 


L.£. dsvlce 


F®nc« configuration 




Plain 

Flap 

'.159to/2 

to 

0.5i5b/J 

, =UoPl 


Chord-extension 
I X normal leading- 
edge radius 


0.658b/2 


0.808b/2 


^ o 

0 .U .8 1.2 


-.1 

-.2 


T 


Plain 

Flap 

M59b/J 

to 

'.515V2 
. = 1+0' 


Chord-extension 
Sharp leading edge 


0.358b/2 


0.508b/2 


0.059c 


51.0 


Leading-edge 
modification 
2 X normal leading- 
edge radius 


0.598b/2 

to 

0.958b/2 


T 


Leading-edge 
modification 
! X normal leading- 
edge raalus 


0,l+58to/2 

to 

0.958b/2 


Leading-edge 

modification 


X normal leading- 
edge radius 


0.558b/2 

to 

0.958b/2 


X normal leading- 
edge radius 


0.608b/2 

to 

0.958b/2 






Leading-edge 
modification 
X normal leading- 
edge radius 


0.633b/2 

to 

0.998b/2 




2 X normal leading- 
edge radius 


0.652b/2 

to 

0.95Sb/2 


2 X normal leading- 
edge radius 
(Inboard end faired) 


0.652b/2 

to 

0.958b/2 




2 X normal leading- 
edge radius 


0.683b/2 

to 

0.958b/2 


*Hl^est angle of test 


L 


z 
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TABLE V.- 

SUMMARY OF LONGITUDINAL STABILITY 

[r = 9 X 


Continued 

CHARACTERISTICS, PRODUCTION TAIL 

10^ 


kl 


Fenc« configuration 


a at 

Cr 

‘'max 


Loadlng-a6g» 

modification 

2 w noroial leadlng- 
edga radius 


0.708b/2 

to 

0.958b/2 


Cl 

0 j | .8 1.2 


-.1 

-.2 

-.y 


T 


Loadlng-adge 
modification 
2 X normal leading- 
edge radius 


0.652b/2 

to 

0.802b/2 


Leading -edge 
modification 
^ normal leading- 
edge radius 
(upper surface) 


0.652b/2 

to 

0.958b/2 


26.0 


2 X normal leading- 
edge radius 


0.652b/2 

to 

6.958b/2 


2j/b = 0.850 


Leading-edge 

modification 


X normal leading- 
edge radius 


0.652b/2 

to 

0.958b/2 


2y/b = 0.708 


Leading-edge 

modification 


* normal leading- 
edge radius 


0.652b/2 

to 

0.958b/2 




2y/b = 0.658 


25.0 


Leading -edge 
modification 
? >« normal leading- 
edge radius 

(Inboard end faired) 


0.652b/2 

to 

0.958b/2 


2y/b = 0.608 




2y/b = 0.850 


Leading-edge 
modification 
2 X normal leading- 
edge radius 


0.652b/2 


0.958b/2 


2yA = 0.1<82 


<^= 

2yA = 0.652 


T 


Highest angle of test 



h2 
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TABLE V.- Continued 

SUMMARY OF LONGITUDINAL STABILITY CHARACTIRISTICS, PRODUCTION TAIL 

[r = 9 X 10^ 


Fence configuration 


Plain 

Flap 

• 159b/: 

to 

• 155b/i 
'f = Urf 


Leadlng-«dg« 

modification 

X normal leading- 
edge radius 


0.652b/2 

to 

0.958b/2 


2y/b = 0.658 


Cl 

0 .U .8 1.2 


25.0 


' -.1 
-.2 


T 


1.04 


2y/b = 0.658 


25.1 




2jA = 0.758 


T 


T 


T 




2jA = 0.558 


g-— 

2yA = 0.658 


1.04 


51.0 


2y/b = 0.608 


2yA = 0.758 

2y/b = 0.658 
2y/b = 0.850 


2yA = 0.758 


2yA = 0.900 


1.04 


1.04 


31.0 


T 


Highest angle of teat 
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k 3 


TABLE V.- Continued 


SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL 
[r = 9 X 10 ^ 


L.£. davlce 


Pence configuration 




a at 


Do 


2y/b = 0.708 


2yA = 0.850 


24.0 


Cl 

0 .4 .8 1.2 


c . -.1 

-.2 


T 


2y/b = 0.708 


1.04 


2y/b = 0.850 


= oi" 


,708 


1.04 




2y/b = 0.850 




2y/b = 0.708 


2y/b = 0.850 


1.04 


T 


Do 


2y/b =0.558 


2y/b = 0.708 


2yA = 0.850 


T 


Plain 

Flap 

M59b/2 

to 

I.155b/f 

\ = 40 




2yA = 0.708 


1.04 


31.0 




2yA * 0.850 


Chord-extension 


Do 


0.608b/2 

to 

0.958b/2 


1.08 




Do 


Chord-extension 


Chord-extension 


0.658b/2 


0.958b/2 


0.685b/2 

to 

0.958b/2 


T 


^Highest angle of test 



44 
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TABLE V.- Continued 


SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL 

[r = 9 X 10^ 


b.E. davica 


Fence configuration 




Chord- extena Ion 
Normal leading-edge 
rad lua 


0.708b/2 


0.958b/2 


0 .4 .8 1.2 


25.0 


T 


Do 


Chord-extena Ion 


0.758b/2 

to 

0.958b/2 


T 


Chord-extena Ion 
Normal leading-edge 
rad lua 


0.708b/2 

to 

0.858h/2 


T 


Chord-extenaion 
Noxnsal leading-edge 
rad lua 


0.708b/2 


0.958b/2 


0.059c 


24.0 




Do 


Chord-extenaion 


0.708b/2 

to 

0.e58b/2 


24.0 


T 


Do 


Chord-extenaion 
2 X normal leading- 
edge rad lua 


0.708b/2 

to 

0.958b/2 


Chord-extenaion 
2 X normal leading- 
edge rad lua 


0.708b/2 


0.858b/2 


27.4 


Chord-extenaion 
2 X normal leading- 
edge rad lua 


0.708b/2 

to 

0.958b/2 


1 


Plain 

Flap 

0.159b/; 

to 

0.515b/2 

6- = 40^ 


Chord-extenaion 

2 X normal leading- 
edge radiua 


Chord-extenaion 


0.708b/2 

to 

0.858b/2 


0.658b/2 

to 

0.958b/2 


24.1 


T 


7 


Higheat angle of teat 
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TABLE V.- Continued 

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL 

[r = 9 X 10^ 


T.E. 

devlc« 


L.E. device 


Typo 


3pen Chord 


Ponce configuration 




'max 

do^ 


Plain 

Flap 

).139b/2 
to 
).515V2 


Chord-extension 
Normal leading>edge 
radius 


0.708b/2 

to 

0.958b/2 


0 ,k *8 1.2 


0.117c 


l,lh 


20.8 



19 


Plain 
Flap 
3.159V2 
to 
3.515b/2 


Chord-extension 
Normal leading-edge 


0.685b/2 

to 

0.958b/2 


0.117c 


1.15 


Plain 
Flap 
'.159b/2 
to 
).515b/2 

Jf = Uo° 


Chord-extension 
Normal leading-edge 
radius 


0.708b/2 

to 

0.858b/2 


0.117c 


l.ll* 


Do 


Leading-edge 
modification 
2 X normal loading- 
edge radius 


0.652h/2 


0.958b/2 


1.05 


51.0 



Loading-edge 

modification 


2 ^ normal leading- 
edge radius 


0.652b/2 


0.958b/2 


2yA = O.I|82 


25.1 


T 


Leading-edge 
modification 
2 * normal leading- 
edge radius 


0.708b/2 

to 

0.958b/2 


2y/b = 0.708 
2y/b = 0.850 


l.OU 


51.0 



Do 


Leading -edge 
modification 
2 X normal leading- 
edge radius 


0.652b/2 
to 

0.958b/2 


2y/b = 0.482 

c^= 

2y/b = 0.652 


1.15 


25.2 


Plain 
Flap 
0.159b/J 
to 

0.515b/:. 

6f = 1*0‘ 


Leadlng-edrt 
modification 
X normal leading- 
edge radius 


0.708b/2 

to 

0.958b/2 


2y/b = 0.708 

2y/b = 0.850 


51.0 


Plain 

Flap 

0.159b/: 

to 

0.515b/: 

= UO' 


Leading-edge 
modification 
X normal leading- 
edge radius 


0.652b/2 

to 

0.958b/2 


2y/b = 0.482 


51.0 


2y/b = 0.652 


*^Hlghest angle of teat 



k 6 
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TABLE V.- Concluded 

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL 
[r = 9 X 10^ 


Pence configuration 


Plain 

Flap 

0.159b/J 

to 

0.515V2 
8. = kO* 


Leading-edge 

modification 


2 X normal leading- 
edge radius 


0.652b/2 

to 

C.Q58b/2 


2y/b = O.I482 


Cl 

0 .li .8 1.2 


51.0 


2y/b = 0.652 


-.1 

-.2 


l.Oli 



15 


2y/b = 0.658 


T 


DOi 


2yA = 0.708 


2U.1 



11 * 


2y/b = 0.758 


"O2 


2y/b = 0.708 


214.1 


T 


2y/b = 0.608 


2yA = 0.758 


26.5 


2y/b = 0.658 


2y/b = 0.850 




^0, 


2y/b = 0.708 
2y/b = 0.850 


l.OU 


Hipest angle of test 
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TABLE VI 

SUMMARY OF LONGITLJDINAL STABILITY CHARACTERISTICS, DROOPED TAIL 
[r = 9 X 10^ 



^Highest angle of test 



48 
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TABLE VI.- Concluded 

SUMMARY OF LONGITUDINAL STABILITY CHARACTERISTICS, DROOPED TAIL 
[r = 9 X 10^ 



^Highest angle of test 
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^9 



100 


o 


106 



' o 

5 

T 

o 

h 

2 

o 

5 c 

2ft 0 
29 

108 

Do 0 

0 

\l07 

OR 




102 

50 31 

52 


fii 

o 

8 

o 

9 

o 

10 

0 0 

56 

0 

n \ 



TABLE VII 

PRESSURE RECOVERY MEASUREMENTS AT THE COMPRESSOR 
FACE LOCATION FOR VARIOUS BOUNDARY -LAYER 
DIVERTER CONFIGURATIONS, INLET Di- 
EXIT FULL OPEN 
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TABLE VII.- Continued 

PRESSURE RECOVERY MEASUROffiHTS AT THE COKPRESSOR FACE LOCATION FOR VARIOUS 
BOUNDARY -LAYER DIVERTER CONFIGURATIONS, INLET Dj^. EXIT FULL OPEN 


Dlvsrter Block 

Splitter Plate No. 1 

Solltter Plate No. 2 

Orifice 

Hi - Po 

Hi - 

Hi - Ho 

Pi - Po 

Hi - Ho 

Pi - Po 

Ntimber 

% 



^0 

’0 

^o 

106 


0.266 


0.275 


0.275 

107 


-.045 


-.037 


-.051 

108 


-.316 


-.057 


-.332 

11 



0.945 

.983 


0.959 

.995 


hi 

.985 


.985 


.991 



.98} 


.981 


.991 


.976 

•759 


:p 5 


:lk 



-.536 


-.^85 


-.274 


hi 

.800 


.788 


.794 


n 

.985 

.982 


.979 

.960 


•995 

.997 


h9 

.654 


.608 


.650 


50 

.7^ 


.818 


.800 


P 

.945 

.980 




.981 

.995 


Vi 

•555 

.657 


.625 

.799 


■Ml 


109 


0 


.024 


.026 

no 


.296 


.523 


.530 

111 


490 


.509 


.518 

a = 10.6° 


1 

2 



0.666 

.706 


0.664 

.699 


5 

.852 


.835 


.825 


h 

.988 






5 

.838 


.883 


.880 


0 

1 
9 

•295 

.986 


.992 


.269 

.981 


10 

.976 


.987 


•984 


100 


0.070 


0.080 


0.063 

101 


.125 


.141 


.122 

102 


.208 


.104 


.153 

11 

.990 


.992 


.994 


12 

.995 


.993 


.993 



.987 


.990 


.995 


14 

.989 


.977 


•92f 


15 

.986 


.970 


.986 


16 

.989 


.989 


.991 



.990 


.993 


.980 


16 

.980 


.9^ 


.986 


19 

.969 


.891 


.956 


20 

.950 




.907 


21 

.975 


.986 


.992 


22 

25 

.955 

.677 





2h 

.560 


.604 


.570 


25 

.645 


.621 


.555 


26 

.512 


.814 


.718 


27 

.472 


.654 


.613 


105 


.035 


.087 



104 


.258 


•275 


.260 

105 


.596 


.449 


.410 
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TABLE VII.- Continued 

PRESSURE RECOVERY MEASUREMENTS AT TEE CO4PRESS0R FACE LOCATION FOR VARIOUS 
BOUNDARY-LAYER DIVERTER CONFIGURATIONS, INLET Di- EXIT FULL OPEN 


Diverter Block 

Splitter Plate No. 1 

Splitter Plate No* 2 

Orifice 

Hi - Po 

Hi - Ho 

Hi - H„ 

Hi - "0 

Hi - Ho 

- Po 

Number 


% 

qo 

qo 

qo 


28 

0.751 


0.698 


0.707 


29 

.729 


.725 


•'755 


50 

.985 


.981 


.988 


51 

.987 


.985 


.994 


52 

•?8U 


.982 


.994 


5? 

•422 






54 

.§52 


.817 


.894 


55 

•9o6 


.983 


.998 


56 

.662 


.672 


.679 



-.159 


-.136 


-.150 


56 

-.151 


-. 1 ^ 


-.157 


106 


O.2I+9 




0.063 

107 


-.071 


-.068 


.122 

106 


-.518 


-.507 


.155 




•974 


.978 


40 

hi 

.988 

.989 




•995 

.996 



.987 


.984 


.996 


.980 

.825 


.975 

.794 


.992 

.803 



-.179 


-.191 


-.196 


46 

.607 




.677 


47 

•95? 


.968 


.975 


46 

•986 


.979 


.998 


49 

.606 


.497 


.614 


50 

51 

.495 

.594 


.582 

•o 84 


.605 

.686 


52 

55 

.757 

.509 




.852 

.558 


54 

.457 


.612 


.577 


109 


.048 


.052 


.051 

no 

111 




.559 

.457 


.328 

.455 

a = 21.0® 

1 

0.156 


0.157 


0.^5 


2 

.147 


.175 


.154 


5 

.127 


.145 




4 

.154 


.151 


.140 


5 

.145 


.162 


.155 


6 

•191 


.232 


.234 


7 

.162 


.186 


.192 


h 

.164 


.196 




9 

.162 


.185 


•180 


10 

.165 


.189 


.180 


100 


-.021 


-.011 


-.010 

101 


.120 


.155 


.128 

102 


-.041 


-.141 


-.083 

11 

.459 


.526 


.519 


12 

.525 


.380 




15 

.231 

.265 

.577 




.249 

:SI 


16 

.500 


.531 


•540 


17 

.556 


.404 


• 4 o 6 


ih 

.225 


.254 


.244 


19 

.261 


.295 




20 

21 

22 

25 

.632 


a 

.652 


.450 

'41 


•540 


.5^ 


.748 


24 

It 

.^8 


452 


.415 


27 

456 


.500 


.477 




52 
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TABLE Concluded 


PRESSURE RECOVERY MEASUREMENTS AT THE CCMPRESSOR FACE LOCATION FOR VARIOUS 
BOUNDARY-LAYER DIVERTER CONFIGURATIONS, INLET Di* EXIT FULL OPEN 


Diverter Block 

Splitter Plate No. 1 

Splitter Plate No. 2 

Orifice 

H. - F 
1 0 

n - Po 

«i - ^ 

" ^0 

H, - P 

1 0 

Pl - Fo 










‘’o 


. .10 



10? 


-0.072 


-0.071 


-0.074 

104 


.061 


.074 


.066 

105 


.21+1 


.282 


.262 

28 

0.187 


0.176 


0.178 


29 

.160 


.149 


.149 


30 

31 

.181 




.173 

.162 


52 

.178 


.174 


.165 


53 

.192 


.218 


.191 


54 

.205 


.206 


.198 





•255 


.226 


56 

.266 


.508 


.272 



.220 


.265 


.21+6 


56 

.154 


.158 


•159 


106 


.142 


.143 


.155 



.125 


.154 


.130 

108 


-.287 


-.299 


-.583 




.395 


.598 





.270 


.275 



•254 


•274 


.255 





.405 


.35a 



.440 

•537 




.505 
• 574 



-.o 4 o 


-.067 


-.066 



.174 


.192 


.178 



•597 

.561 


.^8 

.659 


■ill 


49 

50 



.575 

.706 


.625 

.670 


51 

.600 


.696 


.654 


52 



.645 
• 523 


.595 

.509 


54 

.409 


.^7 


.451 


109 


-.071 


-.095 


-.083 

110 


.119 


.122 


.112 

111 


.261 


.285 


.272 
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table VIII 

PRESSURE RECOVERY MEASUREMENTS AT THE COMPRESSOR 
FACE IXXATION FOR INLET Dg WITH ORIGINAL 
BOUNDARY-LAYER DIVERTER BLOCK. 

EXIT FULL OPEN 



TABLE VIII.- Concluded 


VJI 

-r 


PRESSURE RECOVERY MEASUREMENTS AT THE CCMPRESSOR FACE LOCATION FOR INLET D2 
WITH ORIGINAL BOUNDARY -LAYER DIVERTER BLOCK. EXIT FULL OPEN 



a = 

0° 

a : 

= 10.6° 

a : 

= 20.9° 

Orifice 

H. - P 
1 0 

1 

0 

0 

P -, 

1 

•H 

Pi - Pp 

% - Pp 

Pi - Pp 

Number 


‘Ip 

'Ip 

qp 

Ip 

'ip 

106 


0.290 


0.244 


0.165 

107 


.099 


.101 


.046 

108 


.426 


.499 


.169 


0,950 


0.971 


0.559 


40 

.987 


.975 


.262 


41 

42 

:lll 


.982 

.980 


.288 

•471 


45 




— 


— 


44 

.858 


.791 


• 594 


45 

.986 


.740 


•427 


46 

.272 


.212 


-.156 


47 

.991 


.955 




4 ^ 

.969 


.964 


.683 


49 

.620 


•572 


.667 


50 

.745 


.562 


.709 
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Figure 


L-78i+9l 

1.- The model installed in the Langley 19- foot pressure tunnel. 
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Figure 2.- Three- view drawing of the model 


All dimensions are in inches. 
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Figure 3.- Wing rigging diagram of the model. All dimensions are in inches 
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designation 



Inlet 

designation 




Figure k.- Details of inlet plan forms and contours. All dimensions are 

in inches. 
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(a) T ^ and 


rp yV. 
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Figure 5*- Details of the various horizontal tail arrangements. All 

dimensions are in inches. 
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Figure 5 .- Concluded. 
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Figure 6.- Details of high-lift and stall-control devices 
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Designation: 6 ^ = 20 €uid/or 4O 
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(enlarged) Deflection 
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Figure 7.- Details of leading-edge modification and trailing-edge flaps. 
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Figure 8.- Details of the various lateral- control devices. 
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Figure 9.- Details of external store and exhaust cone installation. All 

dimensions are in inches. 
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Figiare 10.- Details of inlet boundary- layer diverters. All dimensions 

are in inches. 



Figure 11.- Details of pressure rake installations. All dimensions are 

in inches . 
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A 2.2 X 10 
a 5.0 
O 9.0 

O 11.0 



-8 -4 0 4 8 12 16 20 24 28 32 

cc,deg 


(a) Cl and against a. 

Figure 12.- Effect of Reynolds number on the wing — fuselage — vertical- 

tail combination. 
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(b) Cj) and Cjj^ against C^. 


Figure 12.- Concluded. 
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(a) Cjjj against a. 

Figure I5.- The longitudinal characteristics of the model equipped with 

various inlets. 
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(b) Cj^ against Cl* 


Figure 15 •- Continued. 
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Figure IJ.- Continued. 
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Figure I 5 .- Concluded. 
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(a) Cjjj against a. 

Figure The longitudinal characteristics of the model equipped with 

various inlets and wing fences . 
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(b) Cjj^ against Cl* 
Figure l4.- Continued. 
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(c) Cl against a. 


Figure Continued. 
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(d) Ct against C- 
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Figure l4.- Concluded. 
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Figure 15 •- The deviation with angle of attack of the pitching-moment 
coefficient from (<3.Cjo/da^^_Q for the model equipped with the pro- 

duction tail and various inlets. 
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Figure I 6 .- The deviation with angle of attack of the pitching-moment 
coefficient from ^dCni/da^^_Q for the model equipped with the pro- 
duction tail and with various inlets and wing fences. 
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(a) Inlets off, Cj^ against a. 


Figure I7.- Effect of horizontal- tail configuration on the longitudinal 
characteristics of the model equipped with various inlets. 
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(a) Continued. Inlets off. Cm against Cl. 


Figure 1 T»- Continued. 
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(a) Continued. Inlets off, Cj^ against a. 
Figure 17*- Continued. 
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(a) Concluded. Inlets off, against Cjj. 


Figure 17 •- Continued. 
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Figure 17 •- Continued. 




cc, deg 

(b) Continued. Inlet D^, against a. 

Figure 17 •- Continued. 
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(b) Continued. Inlet D^, against Cl* 


Figure 17 •- Continued. 
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(b) Concluded. Inlet against Cj). 


Figure 17. - Continued. 
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(c) Inlet D2, Cm against a. 
Figure I?.- Continued. 
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(c) Continued. Inlet D 2 , Cj^ against Cj^. 


Figure 17 .- Continued. 


to 

ISl 



00, deg 


(c) Continued. 


Inlet D2, Cl against a. 
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Figure I7.- Continued. 


iTEiiCn wa VOVM 


1.0 


\o 

o 



O ./ .2 .3 4 .5 .6 

O O ■! .2 .3 4 .5 .6 

(c) Concluded. Inlet I> 2 , against Cj^. 

Figure 17 •- Continued. 
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X, deg 

(d) Inlet Cjj^ against a. 


Figure IT*- Continued. 
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Cl 

(d) Continued. Inlet Cjj^ against C^. 


Figure I 7 .- Continued. 


\ 



00, deg 

(d) Continued. Inlet against a. 


Figure I 7 .- Continued. 
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Figure 17.- Continued. 
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Figure 17.- Continued. 
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Cl 

(e) Continued. Inlet Dq^ Cjjj against Cl« 


Figure 17* - Continued. 
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(e) Continued. Inlet Dq, against a. 

Figure 17*- Continued. 
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(e) Concluded. Inlet Dq, Cl against Cp. 


Figure I7.- Concluded. 
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Figure l8.- The variation of dCm/dCL with lift coefficient for the model 
equipped with various horizontal- tail arrangements and with and without 
various inlets . 
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Figure l8 


Concluded . 
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(a) Flaps neutral^ Cjn against a. 

Figure 19.- The longitudinal characteristics of the model equipped with 
inlet Dq_ or Dq, horizontal tall T and various favorable wing 

configurations . 
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(a) Continued. Flaps neutral^ Cm against Cl. 


Figure 19.- Continued. 
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(a) Continued. Flaps neutral, against a. 

Figure 19 •- Continued. 
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(a) Concluded. Flaps neutral, against Cj). 




Figure 19 •- Continued. 
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(b) Flaps deflected, 0^ against a. 


Figure 19*- Continued. 
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(b) Continued. Flaps deflected, against a. 


Figure 19 •- Continued. 
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Cl 


(b) Continued. Flaps deflected, Cj^ against Cl. 
Figure 19.- Continued. 
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(b) Concluded. Flaps deflected. Cl against Cp. 
Figure 19* - Concluded. 
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Model configuration 

- A + Di + T.^ + 60-F0.658 

- A + Di + T 28 + Eo.3o(0.658 - 0.958) 

- A + Do + T.2| + Eo|25(0.708 - 0.958) 

- A + Dq + T.^ 



Figure 20.- Variation of dCm/dCL with lift coefficient for the model 
equipped with inlet or horizontal tail T and various 

favorable wing configurations. 
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Model configuration 

O A + Dq + T 28 + ~ ^.958) + flight fences 
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(a) Cl and Cjj^ against a. 

Figure 21.- The longitudinal characteristics of the model equipped with 
inlet Dq, flight fences, leading-edge modification, and production or 

drooped tail. Trailing-edge flaps neutral. 
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Model configuration 


O A + Dq + + Iq^ 300(0.652 - 0.958) + flight fences 

A A + Dq + + Iq^ 300(0. 652 - 0.958) + flight fences 



(b) Cj) and against C^. 


Figure 21.- Concluded. 
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V A + Dq + T _23 + Io. 306(®-®^2 - 0.958) + flight fences + 8j = 40° 
^ ^ ^0 ^9,306^®'®^^ ■ 0-958) + flight fences + Bj = 40° 



-4 0 4 8 12 16 20 24 28 32 

a:, deg 

(a) Cl and against a. 

Figi^e 22.- The longitudinal characteristics of the model equipped with 
inlet Dq, flight fences^ leading-edge modification^ and production or 
drooped tail. Trailing-edge flaps deflected A 0 °. 
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Model configuration 


V A + Dq + T. -^ + " 0.958) + flight fences + 8f = 40° 

^ A + Dq + 300(0.652 - 0.958) + flight fences + 5^ = 40° 



O .2 4 .6 8 10 1.2 

(b) Cj) and Cj^ against C]^. 


Figvire 22.- Concluded. 
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Model configuration 

A + Dq + ‘ 0-958) + flight fences 

A + Dq + " 0-958) + flight fences 


dCm 

dCi 



-.4 -.2 O .2 .4 .6 .8 to L2 

Cl 


Figure 25.- The variation of dCjji/dCL with lift coefficient for the 
model equipped with inlet Dq, flight fences, leading-edge modifi- 
cation, and the production or drooped tail. 
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(a) Cjji against a. 

Figure 24.- Effect of external stores on the longitudinal characteristics 
of the model equipped with various tails in inlet configurations. 
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(b) Cjjj against C^. 
Figure 2k.- Continued. 
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(c) against a. 


Figure 2k.- Continued. 
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(d) Cl against Cp. 


Figure 2h.- Concluded. 
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(a) Cl and Cm against a. 

Figure 25 .- Effect of inlet mass-flow ratio on the longitudinal charac- 
teristics of the model equipped with inlet and horizontal tail T 
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(b) C ]3 and Cm against Cl . 

Figure 25*- Concluded. 
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< 27 , deg 


(a) Cl and Cjj^ against a. 


Figure 26.- Longitudinal and lateral-control characteristics of the model 
ecjuipped with an outboard aileron. Configuration A + + T 
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(■b) Cp and Cjj^ against Cp. 
Figure 26.- Continued. 
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(c) Cj^ and against a. 


Figure 26 .- Concluded. 
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(a) and Cjj^ against a. 

Figure 27-- Longitudinal and lateral-control characteristics of the model 
equipped with an outboard aileron. Configuration A + Dq + T ^ + 

Iq ^ 0 ^( 0*652 - 0 . 958 ) + flight fences. 
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(b) Cp and against C^. 


Figure 27*- Continued. 
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(c) Cn and Cj against a. 
Figure 27.- Concluded. 
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(a) Cl and C^ against a. 

Figure 28.- Longitudinal and lateral-control characteristics of the model 
equipped with a full-span aileron. Configuration A + Dq + + 

^0.506(°*^52 - 0.958) + flight fences. 
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Figure 28 .- Continued. 
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(c) and Cj against a. 


Figure 28.- Concluded. 
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(a) Cl and Cm against a. 

Figure 29*- Longitudinal and lateral-control characteristics of the model 
equipped with differentially deflected flaps and outboard ailerons . 
Configuration A + Dq + + lQ^^Qg(0.652 - 0.958) + flight fences. 
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("b) Cj) and Cm against Cl. 


Figure 29*- Continued. 
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Figure 29.- Concluded. 
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(a) Cl and Cj^ against a. 

Figure 30.- Longitudinal and lateral-control characteristics of the model 
equipped with an outboard aileron. Configuration A + Dq + + 

Eq, 25(0*708 - 0.958). 
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(b) Cj) and against C^. 


Figure 50.- Continued. 
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Figure 50.- Concluded. 
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(a) and against a. 

Figure 51.- Longitudinal and lateral- control characteristics of the 
model equipped with an outboard aileron. Configuration A + Dq + 

Eo.i 5 (O.T 08 b /2 to 0.858b/2) + = 40°. 
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Figure 31 •- Continued. 
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(c) Cn and against a. 


Figure 31 •- Concluded. 
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(a) Cl and C^ against a. 

Figure 52 .- Longitudinal and lateral- control characteristics of the model 
equipped with solid flap- type spoilers. Configuration A + Dq + + 

10.506(0 -652 - 0.958) + flight fences. 
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Figure 52.- Continued. 
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Figtire 52.- Concluded. 
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(a) Cl and Cm against a. 

Figure 35 •- Longitudinal and lateral- control characteristics of the model 
equipped with perforated flap-type spoilers . Configuration A + Dq + 

T ^ + lQ_^Qg(0.652 - 0 . 958 ) + flight fences. 
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(b) Cp and Cm against Cl. 


Figure 55 •- Continued. 





me A RM L 5 I+BI 7 



Spoiler deflection, deg 
(Perforated) 


O 9.35 
A 19 
V 45 
O 55 
<1 90 



8 4 O 4 8 12 !6 20 24 28 32 

x,deg 


(c) Cn and Cj against a. 


Figure 55 •- Concluded. 
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Figure 54 .- Variations of the yaw and roll characteristics of the 
model with spoiler deflection. Configuration A + + T ^ + 

^0.306 -^52 - 0.958) + flight fences. 



-8 -4 0 4 8 12 16 20 24 28 32 


oc, deg 

(a) Exit, full open. 

V; Hg - Pq 

Figure 55*" Variations of — and with angle of attack for 

Vo ^o . 

the model equipped with various inlets. R = 9 X 10^. 
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("b) Exit, half open. 


Figure 55*- Concluded. 


MCA RM L54B17 


!.0 


.8 

6 



4 

.8 

.2 


.6 


O 


4 


^e~^o 


.2 


O 























r 


— M 

y — 






















5 

— 























































































































































\ 





















— N 

X 


, 










Inlet boundary-layer diverter 
plate configuration 

O Original diverter block 
□ Splitter plate no. 1 
O Splitter plate no. 2 
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Figure 56.- Variation of — - 

Vo 

model equipped with inlet 


Exit, full open. 


and — ^ with angle of 
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K = 9 X 10^. 
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(b) Exit, 59 percent open. 
Figure 56 .- Concluded. 
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